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҉ Maximum Net Ecosystem Productivity 
(NEPmax)

҉ Photosynthetic capacity (GPPsat)

҉ Carbon Use Efficiency (CUEeco)

҉ Surface conductance (Gsmax)

҉ Water Use Efficiency (WUE)

҉ “Summarized”: Multifunctionality

H2O

Light CO2
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Global dataset
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Biodiversity –Multifunctionality

Gomarasca et al., in preparation
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Summary

҉ Biodiversity generally positively affects ecosystem (multi-) 
functionality globally at the ecosystem scale

҉ Spectral heterogeneity (Rao Q) 
can characterize the global B-
EF relationship (NIRv > NDVI)
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҉ Rao’s Q: difference between spectral values in 3x3 pixel windows
(Rocchini et al., 2017, Pacheco-Labrador et al., 2023)

Site median

҉ From Sentinel 2 at 20 m

҉
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Gomarasca et al., in preparation
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Ecosystem Stability

Gomarasca et al., 
preliminary results
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Ecosystem Multifunctionality (EMF)

҉ Cluster analysis (Manning et 
al., 2018)

҉ Average of EFPs

҉ Threshold of EFPs above 0.5
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Predictors
• Biodiversity 

(ground/satellite)
• Meteorology
• Structure

Ecosystem 
functional 
properties
• NEPmax

• GPPsat

• CUEeco

• Gsmax

• WUE
• uWUE

Multi-model 
inference
• Automatic model 

selection and 
averaging

• Based on AIC
• Linear models

Relative 
importance 

analysis
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҉ Surface conductance (Gsmax) = 90th percentile of half-hourly surface 
conductance from inverted Penman-Monteith equation (Migliavacca et 
al., 2021)

҉ Carbon-use efficiency (CUEeco) = 90th quantile regression slope of half-
hourly ratio NEP/GPP

҉ Photosynthetic capacity (GPPsat) = maximum half-hourly GPP under 
optimal light conditions in 5 days moving windows (Musavi et al., 2016)

҉ Net Ecosystem Productivity (NEPmax) = 95th percentile of harlf-hourly 
NEP

҉ Water-use efficiency (WUE) = GPP / ET

҉ uWUE = underlying water-use efficiency = GPP ∙ √(VPD) / ET


